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PROBLEM TO BE SOLVED: To collectively inspect the electrode pads having a large

area of a wafer to be inspected by forming such a beam or diaphragm structure that

probes are changed by pressing forces in a substrate on which the probes are formed

and pressing or fixing the wafer in which the electrode pads are formed.

SOLUTION: A plurality of probes 13 is formed in an inspection wafer 1 1 by forming a

coating film on the surface of a silicon substrate and, after the film is patterned by

photolithography, a plurality of probes 13 by etching. Then, after the coating film is

removed, diaphragms 1 2 are formed at every probe 1 3 in the same process. In the

same process, in addition, through holes 14 are formed correspondingly to the probes

13 and wiring 16 is formed from the probes 13 to secondary-side electrode pads 17

through the through holes 1 4. The electrode pads 1 7 are connected to POGO pins 25

and the wafer 1 1 fixed to a pressing mechanism supporting substrate 23 is pressed

against a wafer 21 to be inspected on a wafer fixing stage 22. Therefore, the probes 13

can evenly inspect the primary-side electrode pads 23 of the wafer 21 for electric

characteristics, because the probes 1 3 come into contact with the electrodes pads 23,

resulting in the deformation of the diaphragms 12, and a fixed load is applied between

the probes 13 and electrode pads 23.
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* NOTICES *

'

Japan Patent Office is not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original precisely.

2.**** shows the word which can not be translated.

3.1n the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1] Two or more probes formed in the field of one side of a silicon substrate Wiring which flows through two or more electrodes

formed in the field of the other side of said silicon substrate, and said two or more probes and said two or more electrodes electrically

The process which is the manufacture approach of semi-conductor test equipment equipped with the above, forms a coat on the

surface of a silicon substrate, and forms the shape of a pyramid, and two or more conic probes by etching after patterning by the

photolithography, The process which forms a coat on the surface of a silicon substrate again, and forms a beam or a diaphragm for said

every probe by etching after patterning by the photolithography after removing a coat, The process which forms a coat on the surface

of a silicon substrate again, and forms a through tube by etching after patterning by the photolithography after removing a coat

corresponding to said probe, It is characterized by performing the process which forms an insulating coat on the surface of a silicon

substrate again, forms a metal coat in the front face of said insulating coat after removing a coat, and forms wiring by etching after

patterning by the photolithography.

[Claim 2] The manufacture approach of the semi-conductor test equipment characterized by having a flat part at the tip of a probe in

claim 1.

[Claim 3] The manufacture approach of the semi-conductor test equipment characterized by the structure of a beam being a doubly-

supported beam in claim 1.

[Claim 4] The probe formed in one principal plane of a silicon substrate The electrode formed in the field opposite to one principal

plane of said silicon substrate A means to flow through said probe and said electrode electrically It is semi-conductor test equipment

equipped with the above, and is characterized by performing the connection with the inspection wafer by the press substrate, and press

using the number of electrodes of a **-ed wafer, the same number, or the POGO pin beyond it.

[Claim 5] Semi-conductor test equipment characterized by performing the connection with the inspection wafer by the press substrate,

and press using the number of electrodes of a **-ed wafer, the same number, or the solder ball beyond it in claim 4.

[Translation done.]
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Japan Patent Office is not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original precisely.

2.**** shows the word which can not be translated.

3. In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention] This invention relates to the inspection approach of of the semiconductor device or semiconductor device

formed on the wafer, especially relates to the test equipment for electrical-characteristics measurement in semi-conductor production

processes, such as probing inspection and burn-in inspection.

[0002]

[Description of the Prior Art] It is divided roughly into a last process until it forms a circuit in a silicon wafer front face, and a back

process until it separates this silicon wafer for the chip according to individual and closes with resin, a ceramic, etc. in semiconductor

devices, such as IC (integrated circuit) and LSI (large-scale integrated circuit). In these semiconductor devices, electrical-

characteristics inspection of each circuit is conducted in the predetermined phase in a last process, and the judgment of an excellent

article and a defective is performed per chip. It can classify to that the above-mentioned electrical-characteristics inspection is

thermal in probing inspection which distinguishes the quality of the flow between each circuit, and an about 1 50-degree C elevated

temperature, and burn-in inspection which carries out acceleration sorting of the defect by giving electrical stress to a circuit.

[0003] probing inspection and burn-in inspection — the fundamental connecting means of a **-ed wafer and external check system —
abbreviation — it is the same. That is, the approach of pressing a conductive detailed probe mechanically separately to the electrode

pad of each aluminium alloy with an angle [ dozens thru/or hundreds of micrometer angle ] by which patterning was carried out, and a

thickness of about 1 micrometer, or other alloys in dozens thru/or hundreds of micrometer pitch is adopted on the **-ed wafer.

[0004] Conventionally, the structure of the used probe is shown in drawing 13 and drawing 14 .

[0005] Each probe 141 is mainly the thin needle of 10 micrometers of tip parameters, and 10mm of die-length numbers in the product

made from a tungsten, and it is fixed or fabricated in drawing 13 by the substrate 142 and the insulating fixture 143 so that a tip

location may correspond to each electrode pad of a **-ed wafer.

[0006] the probe 151 of each [ drawing 14 ] — mainly — plating — accumulating — it is the metal projection of the shape of a pyramid

which formed the metal projection of the shape of a fabricated semi-sphere, or the anisotropic etching hole of a silicon substrate as a

plating mold etc., and this aggregate is formed in the front face of the organic thin films 152, such as polyimide.

[0007] Moreover, JP t6-123746,A, JP.7-7052.A and JP,8-50146,A, and JP.9-243663.A are exhibited as a means to solve the trouble of

the two above-mentioned examples mentioned later.

[0008] In JP,6-123746,A, slitting was put into the card in which elastic deformation is possible, two or more probe needles in which

elastic deformation is possible were formed in homogeneity, and two or more contact which can contact the electrode of a

semiconductor device is prepared according to the individual at each point of two or more of these probe needles.

[0009] moreover — JP,7-7052,A — single crystal silicon, silicon oxide, silicon nitride, polish recon, or a metal layer — at least — much
more — since — it considers as the becoming cantilever structure, and this cantilever structure is further held by the insulating

substrate in which the metallic film for a flow was formed on that front face and in which the flow circuit pattern was formed, and it is

considering as the probe for electrical property measurement.

[0010] On the other hand, in JP,9-243663,A, a silicon substrate is processed in the shape of a diaphragm, and the probe for filling up

with an elastomer the diaphragm section of the structure in which two or more contact probes were formed to the contact side, and

measuring an electrical property is formed.

[0011]

[Problem(s) to be Solved by the invention] There was a trouble as shown below by the inspection approach of a semiconductor device

which was stated with the above and the conventional technique.

[0012] It was difficult to need great time amount for positioning and fixing each probe with high precision with the probe structure

shown in drawing 13 , and to mass-produce the probe structure cheaply. Moreover, since many fields for positioning and fixing each

probe were needed, it is difficult to arrange many probes by the inside of a substrate, and the number of electrode pads or the number

of chips which can be inspected at once was restricted. Furthermore, since each probe length was as large as about dozens of mm, the

regulation capacity in each probe was large, and parenchyma was impossible for inspection of a high-speed device about 100MHz or

more.

[0013] Moreover, in order to destroy the insulating natural oxidation film with which the radius of curvature of each end of the probe

was large with the film, and was formed in the electrode pad front face of a **-ed wafer Since the actuation which carries out the

scribe (marking-off) of a big press load and the electrode pad front face is needed, Wear of the end of the probe was brought forward,

and there was a problem with which the dust of the electrode pad generated by about [ that the life (count of durable inspection) of a

probe was short ] and the scribe pollutes the environment in semiconductor device manufacture.

[0014] Moreover, since a probe was arranged in a detailed pitch on organic thin film front faces, such as polyimide, in the probe

structure shown in drawing 14 corresponding to the electrode pad of a **-ed wafer, it was difficult to absorb independently dispersion

in the distance of the probe produced by the curvature of a **-ed wafer, or dispersion of the height of a probe, and a corresponding

electrode pad. Moreover, since organic thin films, such as polyimide with which coefficient of linear expansion differs from a **-ed
wafer greatly, were used as the base material, by burn-in inspection conducted in an about 1 50-degree C elevated temperature, the big
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differential thermal expansion arose between **-ed wafers, and there was a case where the location gap with an electrode pad and a

probe arose, with the probe in the location distant from the core.

[0015] Moreover, in JP.6-123746.A, since a card consisted of synthetic resin or a metal, formation of two or more probe needles in

which elastic deformation is possible was difficult for probe arrangement in the detailed pitch corresponding to the electrode pad
location of a **-ed- wafer, i.e., each.

[0016] In JP,7-7052,A, in order to join anew each cantilever probe formed with the silicon system base material to an insulating-

substrate front face different from it, the manufacture yield fell, and there was a problem of an ununiformity in the height of the probe

of further each.

[0017] Although it is indicated by JP.9-243663.A that the diaphragm section formed in the silicon substrate along with distortion of a

**-ed wafer deforms using an elastomer (elastic material), by this method, dispersion in the thickness of a diaphragm is not taken into

consideration, and when a diaphragm with dispersion in a wave or thickness is made to deform, control of the height of a contact probe

cannot be performed. Therefore, since the depth direction of the pad for electrical-characteristics measurement of a **-ed wafer is

uncontrollable, when thrust is insufficient, the part which does not contact the pad section for electrical-characteristics measurement
of a **-ed wafer comes out. Moreover, when thrust was put too much, it sank into the pad section for electrical-characteristics

measurement of a **-ed wafer deeply, and there was a problem which destroys a **-ed wafer.

[0018] Moreover, since wiring for the electrical installation of the tip of a probe and external check system is formed in the same front

face as the probe forming face in a substrate for which the above-mentioned probe structure, It does not obtain, all external

connection terminals — the near periphery of a base material — concentrating — not forming — It was difficult to limit the field of this

external connection terminal which can be formed, and to connect many probes with the exterior electrically, for example, large field

coincidence inspection of inspecting all the electrode pads of a **-ed wafer collectively was difficult.

[0019] The purpose of this invention solves many troubles described until now, enables large field coincidence inspection which says

that all the electrode pads of a **-ed wafer carry out package inspection in electrical-characteristics inspection of a semiconductor

device, raises the manufacture yield by it, reduces a manufacturing cost, is cheap and is to obtain the semiconductor device which has

high-reliability.

[0020]

[Means for Solving the Problem] It can attain by establishing the device which presses the probe or the probe periphery of the device

which presses or fixes the **-ed wafer with which a semiconductor device and test equipment were contacted directly, the beam
structure or the diaphragm structure where of a probe could change with thrust to the substrate with which the probe was formed in

the approach of inspecting a semiconductor device was formed, connecting electrically, and the electrode pad of a checking

semiconductor device was formed in order to attain the above-mentioned purpose, or said substrate. Moreover, it is good to use silicon

for the substrate with which the above-mentioned probe was formed, to constitute a probe from silicon, metals, or those composites,

and to use the structure currently wired at the rear-face side of a probe formation substrate with wiring using a conductive ingredient

through an insulating material. Moreover, it is possible by having the flat-surface section in the point of this probe to form probe height

in homogeneity with high precision moreover.

[0021] The structure which the structure of the probe formed in the doubly-supported beam which became independent separately was
desirable, formed the probe in the longitudinal plane of symmetry, and formed the beam in the fylfot type configuration for the

perimeter may be used. Anisotropic etching or dry etching is used for processing of the structure including these beams. By using ICP-
RIE (InductivelyCoupled Plasma-Reactive Ion Etching) equipment for the above-mentioned dry etching, it is possible to form spacing of

a beam and a beam narrowly, and it can respond also to ** pitch-ization of a device.

[0022] Wiring uses anisotropic etching or dry etching for an inspection wafer, makes this substrate penetrate and uses the approach of

wiring electrically the probe forming face and rear face of this substrate using a spatter, vacuum evaporationo, or plating. Moreover, the

through tube of an inspection wafer has the good method formed using dry etching. Furthermore, the semiconductor device or

electronic parts inspected using above-mentioned structure and an above-mentioned approach is very cheap, and can be offered.

[0023]

[Embodiment of the Invention] Hereafter, the example of this invention is explained using a drawing. Drawing 1 is the sectional view

showing the 1 actual example of the structure of the inspection wafer of the semi-conductor test equipment by this invention.

[0024] The inspection wafer 1 1 consists of the doubly-supported beam or a diaphragm 12 (a diaphragm explains henceforth), a probe

1 3, and a through tube 1 4. The probe 1 3 is formed in the diaphragm 1 2 section, and the dozens of micrometers probe 1 3 is projected

from several micrometers from the base of the inspection wafer 1 1. Same number individual formation of the through tube 14 is carried

out with the probe 13, and the whole surface of the inspection wafer 1 1 is covered with the silicon oxide film 15. A probe 13 and wiring

16 are formed on the silicon oxide film 15. Wiring 16 is formed even to the secondary electrode pad 17 formed in the opposite side side

of the inspection wafer 1 1 through each through tube 1 4 from each probe 1 3.

[0025] Drawing 2 is the sectional view showing one example of the structure of the semi-conductor test equipment by this invention.

[0026] Vacuum adsorption of the **-ed wafer 21 is carried out in the direction of XYZtheta which is not illustrated at the movable
wafer fixed stage 22. The wafer fixed stage 22 can carry out alignment of the probe 1 3 formed in the inspection wafer 1 1 explained by

drawing 1 , and the primary lateral electrode pad 23 formed in the **-ed wafer 21 with high precision, and can be connected.

[0027] In order to connect electrically to the press device support substrate 24 the secondary electrode pad 17 and external terminal

which were formed in the inspection wafer 1 1, the connection terminal and the internal wiring 26 which are called the POGO pin 25
generally [ elastic structure ] are formed. It is fixed, after the press device support substrate 24 and the inspection wafer 1 1 carry out

alignment of the POGO pin 25 and the secondary electrode pad 23 and connect. Next, it presses against the **-ed wafer 21 which
adsorbed the inspection wafer 1 1 fixed to the press device support substrate 24 on the wafer fixed stage 22.

[0028] By this, the primary lateral electrode pad 23 and a probe 13 contact, a diaphragm 12 deforms, a fixed load is applied between a

probe 13 and the primary lateral electrode pad 23, and a uniform electrical-characteristics inspection is attained in all probes. In

addition, although the configuration which equips the wafer fixed stage 22 with the migration device of the direction of XYZtheta here
explained, a migration device may be added to both the press device support substrate 24, or the wafer fixed stage 22 and the press

device support substrate 24.

[0029] Although the external electrode was connected with the secondary electrode pad 17 formed in the inspection wafer 1 1 using the
POGO pin 25 in the above-mentioned explanation, it is good also as structure using the solder bump as substitution of the POGO pin
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[0030] DrawLng.,3 is the sectional view of the structure which added the press device to the semi-conductor test equipment explained

by drawing 2 further.

[0031] When thrust sufficient by the POGO pin 25 or just the solder bump for a diaphragm 12 is not added, in order to press other

parts to diaphragm 12 pan, elastomers 41 and 42 are formed. However, an elastomer 41 and the elastic structures other than 42 may
be prepared. In addition, in drawing 2 and drawing 3 , the silicon oxide film 15 which covers the whole surface of the inspection wafer 1

1

is omitted.

[0032] Drawang_4 is the sectional view showing the processing process of the inspection wafer of this invention.

[0033] (a) It is better to make the silicon wafer 1 1 used as a substrate into 600 micrometers in the diameter of 8 inches, and thickness,

and to use the thing of the shape of the **-ed wafer 21 and isomorphism. Thereby, reduction of a manufacturing cost and space-

saving-ization of test equipment can be attained. For example, when the **-ed wafer 21 is the diameter of 8 inches, the inspection

wafer 1 1 also has the good diameter of 8 inches.

[0034] (b) Form the silicon oxide film 15 with a thickness of 0.7 micrometers in the front face of a silicon wafer 11. Then, the pattern

For silicon etching is formed according to a photolithography process. That is, by applying a photoresist to the front face of the silicon

oxide film 15, and using and etching [ expose, develop and ] the photo mask describing a pattern, the silicon oxide film 15 is removed

partially and the pattern which has an opening part is formed. Next, a potassium-hydroxide water solution performs anisotropic etching

35 80-degree C%, a silicon wafer 1 1 is made to eat away from opening of a silicon oxide pattern, and the probe 13 with a height of 50

micrometers is formed.

[0035] Here, although the silicon oxide film 15 was used for the pattern for etching a silicon wafer 1 1, a silicon nitride film may be used

instead. Moreover, although the potassium-hydroxide water solution was used for the etching reagent of a silicon wafer 1 1, the other

anisotropy etching reagent, for example, tetramethylammonium hydroxide, an ethylenediamine pyrocatechol, a hydrazine, etc. may be

used.

[0036] (c) Remove a silicon oxide film pattern and form 1 micrometer of silicon oxide film 15 all over a silicon wafer 1 1 again. The

pattern for silicon etching is formed according to a photolithography process like (b), and the diaphragm 12 with 100 micrometers [ in

thickness ] and a die length of 2mm is formed by anisotropic etching.

[0037] (d) Remove a silicon oxide film pattern and form the silicon oxide film 15 all over a silicon wafer 11. The pattern for silicon

etching is formed according to a photolithography process, and a through tube 14 is formed with RIE (Reacrive Ion Etching) equipment.

The through tube 14 at this time is 100 micrometers in diameter. However, the magnitude of a through tube is good also in magnitude

other than this, if several electrode pad minutes can be formed into the magnitude of each semiconductor chip.

[0038] (e) Remove a silicon oxide film pattern and form 0.5 micrometers of silicon oxide film 15 all over a silicon wafer 11. Since this

silicon oxide film 15 is what prevents a short circuit inside [ of the current which flows the wiring 16 which connects a probe 13 and the

secondary electrode pad 1 7 ] an inspection wafer, it may be formed by thickness other than this. Moreover, if it does not fuse not

above the silicon oxide film but above 1 50 degrees C, other insulator layers may be formed.

[0039] (f) Use a sputtering system all over a silicon wafer 1 1 according to a photolithography process after forming a photoresist

pattern in the front face of the silicon oxide film 15, form 0.1 micrometers of chromium film first, and form 1 micrometer of nickel film

continuously. Then, the chromium film and nickel film on a photoresist and a photoresist are removed using the lift-off method, and

wiring 1 6 and the secondary electrode pad 1 7 are formed.

[0040] The membrane formation equipment of wiring 1 6 and the secondary electrode pad 1 7 may use not only a sputtering system but

vacuum evaporationo equipment, and CVD (Chemical Vapor Deposition) equipment. Moreover, the formation approach of wiring 1 6 and

the secondary electrode pad 17 may form an insulator layer not only all over the lift-off method but all over the inspection wafer 11,

and may form it in the whole surface by etching at a photolithography process after forming the thin film for wiring further. In addition,

the dry etching or whichever using the wet etching which used the etching reagent, or an ion milling system is sufficient as etching at

this time. Furthermore, a wiring material may not be fused above 150 degrees C, but may have conductivity, and the ingredient in which

thin film formation is possible, for example, gold, copper, platinum, titanium, cobalt, molybdenum, a tungsten, etc. are sufficient as it.

[0041] Drawing 5 is the side elevation and top view showing the configuration of the probe by this invention.

[0042] (a) is the probe 13 formed in the diaphragm 12 in anisotropy wet etching. Anisotropy wet etching is the processing approach

using an etch rate changing with differences in the crystal face of silicon in an alkali system etching reagent. For this reason, in the

case of the silicon wafer of a field (100), the probe 13 of the shape of a pyramid surrounded in the field (100) and the field (1 1 1) is

formed.

[0043] (b) shows the probe in the condition that etching advanced further from (a). (100) In ** (100) which a field, a field (100) and

(100) a field, and a field (111) intersect mutually, many crystal faces have appeared besides the field and (111) the field. For this reason,

it becomes the configuration in which the crystal face where a dirty rate is quicker than the field (100) and field (1 1 1) of a field (1 10), a

field (31 1 ), etc. appears.

[0044] (c) is the probe which formed mask patterns, such as silicon oxide, in the front face of a diaphragm 12, and the cylindrical point,

the silicon wafer was made to incline, performed dry etching with the ion milling system etc. further, and was formed in the shape of a

cone, after forming a projection in the shape of a cylinder by dry etching, such as an RIE system. It is better to perform dry etching,

making the silicon wafer made to incline rotate and revolve around the sun at this time.

[0045] (d) is the probe formed in the shape of [ of the same path as a point ] a cylinder by dry etching, such as an RIE system, (e) And
(f) is a probe by compound etching with anisotropy wet etching and dry etching, (e) is the combination of (a) and (d) and (f) is the

combination of (c) and (d). Thus, although there is especially no limit in the configuration of a probe 13, since the area of the probe 13

which touches a diaphragm 1 2 by the approach of (c) from (a) as compared with the point area of a probe 1 3 is large when the height of

a probe 13 is decided, the pitch between probes cannot not much be narrowed.

[0046] Although a configuration like (f) is good from (d) when the pitch between probes is narrow, it is inferior to the configuration of (c)

from (a) in reinforcement. Therefore, it is better to determine the configuration of a probe 13, taking into consideration the pitch of a

primary lateral electrode pad, thrust, a beam or the amount of deflections of a diaphragm, probe height, etc.

[0047] It is good to, form in the probe 13 of (f) from (a) the flat part which is not etched into the part in contact with the primary lateral

electrode at a tip at the time of formation of a probe 1 3 on the other hand. Formation of the configuration where it sharpened without

preparing a flat part at the tip of a probe 1 3 by anisotropy wet etching will extinguish a mask at the moment of sharpening. Although it
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is anisotropy wet etching, unless etching solution temperature etc. is managed to a precision, since dispersion by several% of etching

arises, within a silicon wafer, the height of the point of a probe 13 will become an ununiformity.

[0048] However, if a flat part is formed at the tip of a probe 13, the height of a probe 13 will become homogeneity. For this reason,

when the probe 13 of the inspection wafer 11 is connected with the primary lateral electrode pad 23 of the **-ed wafer 21, the amount

of displacement of all the diaphragms 12 of the inspection wafer 1 1 becomes fixed. Therefore, since the load of all the probes 13 of the

inspection wafer 1 1 becomes fixed, a uniform and highly precise inspection is attained to all the primary lateral electrode pads 23 of the

**-ed wafer 21. In addition, the polygon of a square and not only a round shape but others is sufficient as the configuration of the flat

part 61 at the tip of a probe 13.

[0049] Drawing 6 is the array of the primary lateral electrode pad formed in a semiconductor chip.

[0050] It can divide roughly into a pad array at that to which the electrode pad 74 was located in a line with (a) (b) Lord in the shape of

a straight line like a microcomputer at the periphery of a semiconductor chip 73 with that with which the electrode pad 72 was mainly

located in a line in the shape of about 1 straight line along with the center line of a semiconductor chip 71 like DRAM (read-only

storage element), (a) And the dimension of the electrode pads 72 and 73 of each [ (b) ] is hundreds of micrometer angle from dozens of

micrometer angle, and the pitch between pads is also dozens of micrometers to hundreds of micrometers.

[0051] Drawing 7 is the top view showing the structure of the beam by this invention, or a diaphragm.

[0052] (a), (b), and (c) are the objects for semiconductor chips located in a line with the core in the shape of a straight line, (a) is the

doubly-supported beam structure by this invention. The probe 1 3 is formed the piece every to each of the doubly-supported beam 1

2

formed in the inspection wafer 11. Although the pitch between probes is made to counter the pitch between primary lateral electrode

pads, a beam width, beam length, and beam thickness consider as this dimension with all probes, and fix the load concerning a probe.

[0053] (b) is the diaphragm structure by this invention. A slit 81 is formed in the direction in which a probe 13 is located in a line, and

the load which makes the amount of deflections of a diaphragm 12 homogeneity, and is applied to each probe 13 is fixed. It is effective,

when the pitch between pads of a primary lateral electrode is narrow, or when a probe load wants to increase in doubly-supported

beam structure and this tooth space.

[0054] (c) is the structure which formed the slit 81 in the four directions. The probe load is effective to decrease although the pitch

between pads of a primary lateral electrode cannot form a doubly-supported beam narrowly, (d), (e), and (f) are the objects for

semiconductor chips located in a line with the periphery in the shape of a straight line, and (d) is [ (f of (e) of (a)) of (b) ] the application

of (c). Especially (f) forms in a fylfot type the doubly-supported beam 12 which connects the core where the probe 13 has been

arranged, and a periphery, and has the structure of increasing the amount of displacement of a probe 13. If it is made structure which

lengthens beam length, such as for example, not only a fylfot type but the eddy coil former, the amount of displacement of a probe can

be increased further.

[0055] Drawing 8 is the sectional view and top view showing the structure of the doubly-supported beam by this invention.

[0056] By the isotropic etching using the mixed liquor of the dry etching or the fluoric acid-nitric-acid-acetic acid using an RIE system

etc., by forming a radius of circle in the root parts 91 and 92 of a doubly-supported beam 12, the rigidity of a doubly-supported beam
12 and endurance can be increased, and the dependability in repeat inspection can be raised. It is an effective means also in not only a

doubly-supported beam but a diaphragm, or a cantilever to form a radius of circle.

[0057] Drawing 9 is the top view and sectional view showing the configuration of the through tube by the etching approach. Both (a) (b)

and (c) are formed so that a d= 1 00-micrometer through tube shall be formed in the silicon wafer of a field (X= 2mm, Y= 2mm, and Z=

600 micrometers) (100), and a through tube may not lap with it mutually, and spacing of L= 100 micrometers may be opened and it may
stand in a line.

[0058] (a) forms a through tube 102 from one side of a silicon wafer 101 by anisotropy wet etching. The through tube 102 of the shape

of a reverse square drill surrounded by four fields (111) 103 which have about 54.7-degree slant face in anisotropy wet etching is

formed. At this time, it is set to D1=2 Z/tan54.7 degree+d=949micrometer and P1=D1+L=1049micrometer, and only four through tubes

102 can be formed in the **2mm silicon wafer 101.

[0059] (b) is what formed the through tube 104 from the both sides of a silicon wafer 101 by anisotropy wet etching, and is carrying out

the configuration of the shape of a hard drum which connected the reverse square drill-like through tube, this time — D2=Z/tan54.7"+
— d= 524 micrometers and P2=D2+L=624micrometer — becoming — the **2mm silicon wafer 101 — nine pieces — it can form

through tube 104.

[0060] Change does not have (a) and (b) in the quantity which can form the dimension of through tubes 102 and 104d in the **2mm
silicon wafer 101 in the place made small, and they have a working limit in anisotropy wet etching.

[0061] On the other hand, (c) forms a through tube 105 in a silicon wafer 101 by dry etching, such as an RIE system. A through tube

105 serves as a mask pattern in an almost perpendicular isomorphism-like configuration mostly for dry etching. For this reason, it is set

to D3=d=100micrometer and P3=D3+L=200micrometer, and 100 through tubes 105 will be formed in the **2mm silicon wafer 101.

[0062] Moreover, the working limit of an RIE system may be expressed with an aspect ratio (processing depth / processing width of

face). Especially the aspect ratio in the case of an ICP-RIE system is called 15 to 20. When processing the silicon wafer 101 with a

thickness of 600 micrometers from one side, the minimum processing dimension of a through tube 105 is set to 30 to 40 micrometers.

Furthermore, when processing it from both sides, the minimum processing dimension of a through tube 1 05 is set to 1 5 to 20

micrometers. Therefore, thousands of pieces can be formed in the **2mm silicon wafer 101. Therefore, right above each semiconductor

chip, the through tube of the electrode pad formed in each semiconductor chip and the same number can be formed. Wiring can be

shortened by this and wiring resistance can also be reduced.

[0063] Drawing 10 is the perspective view showing the **-ed wafer and the whole inspection wafer outline by this invention. Hundreds

of semiconductor chips 1 1 1 are formed in the **-ed wafer 21, and 100 and dozens of electrode pads 23 are formed in each

semiconductor chip 11 1 from dozens of pieces. Moreover, the doubly-supported beam or the diaphragm 12 is formed in the inspection

wafer 1 1 the semiconductor chip 1 1 1 of the **-ed wafer 21, the same number, or more than it, the electrode pad 23 formed in the

semiconductor chip 1 1 1 at each doubly-supported beam or diaphragm 12 is countered, and the probe is formed. Furthermore, a through

tube 14 is formed around each doubly-supported beam or a diaphragm 12 at the inspection wafer 11, and wiring from each probe is

taken out from a through tube 14.

[0064] Drawing 1 1 is the sectional view showing the structure of the burn-in checking pack by this invention. The doubly-supported

beam 1 2 or diaphragm 1 2 with easy deformation for the inspection wafer 1 1 is formed, and the probe 1 3 is formed in the doubly-
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supported beam 12 or the diaphragm 12. An inspection wafer is formed in a **-ed wafer, the same size, or the size not more than it

through the processing process explained by drawing 5 . Moreover, it is also possible to cut and combine the inspection wafer of 6

inches of diameters to the **-ed wafer of 8 inches of diameters, and to, carry out package inspection of the **-ed wafer of 8 inches of

diameters for example. This is a thing in consideration of the yield etc., for example, even when some inspection wafers are damaged, it

is possible to reduce a manufacturing cost by exchanging easily.

[0065] Moreover, by burn-in inspection, in order to perform electric measurement of long duration at the elevated temperature of 1 50-

degree-C order, a location gap of the probe by thermal expansion etc. is not generated by using for the inspection wafer 1 1 the silicon

which is the same quality of the material as the **-ed wafer 21. The **-ed wafer 21 is being fixed to the wafer fixed stage 22 by the

vacuum chuck. Moreover, the inspection wafer 1 1 is fixed to the press device support substrate 24. It can move in the direction of

XYZtheta and, thereby, the **-ed wafer 21 and the inspection wafer 11 can carry out alignment of the wafer fixed stage 22 with high

precision. The whole is fixed in the burn-in checking pack 1 21 after alignment. The quality of the material of the burn-in checking pack

121 has small heat deformation above 150 degrees C, and what has a small coefficient-of-thermal-expansion difference with silicon,

such as alumimium nitride and Invar, is good.

[0066] However, the terminal 122 for taking out the wiring 26 for electric measurement with the electrode pad 23 formed in the **-ed

wafer 21 and the probe 13 formed in the inspection wafer 1 1 is formed in the burn-in checking pack 121. Generally, although it is

necessary to connect the probe formed in all tens of thousands of electrode pads formed in hundreds of chips formed in the **-ed

wafer in burn-in inspection at the inspection wafer, electric measurement can be easily performed by using the burn-in checking pack

of this invention.

[0067] Drawing 12 is the sectional view showing the outline of the peripheral device of the burn-in checking pack by this invention. A
thermostat 132 is in burn-in test equipment 131, and two or more burn-in checking packs 121 are arranged in the thermostat 132.

Temperature management of a thermostat 132 is controlled by the temperature controller 133. The wiring 134 of tens of thousands of

has led to the burn-in checking pack 121, and it connects with the circuit tester circuit 136 through the high-speed switching circuit

1 35. The high-speed switching circuit 1 35 is for changing wiring 1 34, and can decrease in number the number of input wiring of the

circuit tester circuit 136.
,

[0068] Moreover, since said high-speed switching circuit 135 is a product made from silicon, it makes a high-speed switching circuit to

the inspection wafer 1 1 in the burn-in checking pack 121, and can also make it the structure where wiring from the burn-in checking

pack 121 was decreased sharply.

[0069] The technique of this burn-in checking pack can be applied also to probing test equipment. For thisreason, it can inspect on

wafer level and cost reduction by shortening of inspection time amount can be planned. Moreover, it not only forms only each

semiconductor chip 1 1 1 and same number which were formed in the **-ed wafer 21 formed in the inspection wafer 11, but more than it

is sufficient. Even when it becomes impossible for the probe 13 formed in the inspection wafer 11 to use it by a life etc. by this, **-ed

wafer package inspection is again attained only by changing the location of the inspection wafer 1 1 and the **-ed wafer 21.

[0070] Above this inventions were applied to probing test equipment and burn-in test equipment, and the result of 0.5ohms or less and

the test frequency of 200MHz or more in the contact resistance of the wiring 16 of an inspection wafer was obtained. Moreover, the life

of the probe 13 at that time was 300,000 times or more. Moreover, since this invention can ensure inspection of the electrode pad of a

**-ed wafer, it can be used for the electrode for LSI and the object for detailed pattern drawers, or the connector for connection.

Furthermore, since silicon is used for the probe formation substrate in this invention, it is possible to incorporate or form resistance or

a circuit at the time of said probe formation substrate processing.

[0071]

[Effect of the Invention] According to this invention, in the electrical-characteristics inspection process which is one process of a

semiconductor device production process, large field package inspection of the electrode pad of analyte is attained.

[Translation done.]
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1 This document has been translated by computer. So the translation may not reflect the original precisely.

2.**** shows the word which can not be translated.

3.1n the drawings, any words are not translated.

TECHNICAL FIELD

[Field of the Invention] This invention relates to the inspection approach of of the semiconductor device or semiconductor device

Formed on the wafer, especially relates to the test equipment for electrical-characteristics measurement in semi-conductor production

processes, such as probing inspection and burn-in inspection.

[Translation done.]
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PRIOR ART

[Description of the Prior Art] It is divided roughly into a last process until it forms a circuit in a silicon wafer front face, and a back

process until it separates this silicon wafer for the chip according to individual and closes with resin, a ceramic, etc. in semiconductor

devices, such as IC (integrated circuit) and LSI (large-scale integrated circuit). In these semiconductor devices, electrical-

characteristics inspection of each circuit is conducted in the predetermined phase in a last process, and the judgment of an excellent

article and a defective is performed per chip. It can classify to that the above-mentioned electrical-characteristics inspection is

thermal in probing inspection which distinguishes the quality of the flow between each circuit, and an about 150-degree C elevated

temperature, and burn-in inspection which carries out acceleration sorting of the defect by giving electrical stress to a circuit.

[0003] probing inspection and burn-in inspection — the fundamental connecting means of a **-ed wafer and external check system —
abbreviation — it is the same. That is, the approach of pressing a conductive detailed probe mechanically separately to the electrode

pad of each aluminium alloy with an angle [ dozens thru/or hundreds of micrometer angle ] by which patterning was carried out, and a

thickness of about 1 micrometer, or other alloys in dozens thru/or hundreds of micrometer pitch is adopted on the **-ed wafer.

[0004] Conventionally, the structure of the used probe is shown in drawjng 13 and drawing 1 4 .

[0005] Each probe 141 is mainly the thin needle of 10 micrometers of tip parameters, and 10mm of die-length numbers in the product

made from a tungsten, and it is fixed or fabricated in drawing 13 by the substrate 142 and the insulating fixture 143 so that a tip

location may correspond to each electrode pad of a **-ed wafer.

[0006] the probe 151 of each [ drawing 14 ] — mainly — plating — accumulating — it is the metal projection of the shape of a pyramid

which formed the metal projection of the shape of a fabricated semi-sphere, or the anisotropic etching hole of a silicon substrate as a

plating mold etc., and this aggregate is formed in the front face of the organic thin films 152, such as polyimide.

[0007] Moreover, JP.6-1 23746A JP.7-7052.A and JP,8-50146,A, and JP,9-243663,A are exhibited as a means to solve the trouble of

the two above-mentioned examples mentioned later.

[0008] In JP,6-123746,A, slitting was put into the card in which elastic deformation is possible, two or more probe needles in which

elastic deformation is possible were formed in homogeneity, and two or more contact which can- contact the electrode of a

semiconductor device is prepared according to the individual at each point of two or more of these probe needles.

[0009] moreover — JP.7-7052.A — single crystal silicon, silicon oxide, silicon nitride, polish recon, or a metal layer — at least — much
more — since — it considers as the becoming cantilever structure, and this cantilever structure is further held by the insulating

substrate in which the metallic film for a flow was formed on that front face and in which the flow circuit pattern was formed, and it is

considering as the probe for electrical property measurement.
[0010] On the other hand, in JP.9-243663A a silicon substrate is processed in the shape of a diaphragm, and the probe for filling up

with an elastomer the diaphragm section of the structure in which two or more contact probes were formed to the contact side, and

measuring an electrical property is formed.

[Translation done.]
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EFFECT OF THE INVENTION

[Effect of the Invention] According to this invention, in the electrical-characteristics inspection process which is one process of a

semiconductor device production process, large field package inspection of the electrode pad of analyte is attained.
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TECHNICAL PROBLEM

[Problem(s) to be Solved by the Invention] There was a trouble as shown below by the inspection approach of a semiconductor device

which was stated with the above and the conventional technique.

[0012] It was difficult to need great time amount for positioning and fixing each probe with high precision with the probe structure

shown in ,drawjngj."3 , and to mass-produce the probe structure cheaply. Moreover, since many fields for positioning and fixing each

probe were needed, it is difficult to arrange many probes by the inside of a substrate, and the number of electrode pads or the number
of chips which can be inspected at once was restricted. Furthermore, since each probe length was as large as about dozens of mm, the

regulation capacity in each probe was large, and parenchyma was impossible for inspection of a high-speed device about 100MHz or

more.

[0013] Moreover, in order to destroy the insulating natural oxidation film with which the radius of curvature of each end of the probe

was large with the film, and was formed in the electrode pad front face of a **-ed wafer Since the actuation which carries out the

scribe (marking-off) of a big press load and the electrode pad front face is needed, Wear of the end of the probe was brought forward,

and there was a problem with which the dust of the electrode pad generated by about [ that the life (count of durable inspection) of a

probe was short ] and the scribe pollutes the environment in semiconductor device manufacture.

[0014] Moreover, since a probe was arranged in a detailed pitch on organic thin film front faces, such as polyimide, in the probe

structure shown in drawing 14 corresponding to the electrode pad of a **-ed wafer, it was difficult to absorb independently dispersion

in the distance of the probe produced by the curvature of a **-ed wafer, or dispersion of the height of a probe, and a corresponding

electrode pad. Moreover, since organic thin films, such as polyimide with which coefficient of linear expansion differs from a **-ed

wafer greatly, were used as the base material, by burn-in inspection conducted in an about 150-degree C elevated temperature, the big

differential thermal expansion arose between **-ed wafers, and there was a case where the location gap with an electrode pad and a

probe arose, with the probe in the location distant from the core.

[0015] Moreover, in JP,6-123746,A, since a card consisted of synthetic resin or a metal, formation of two or more probe needles in

which elastic deformation is possible was difficult for probe arrangement in the detailed pitch corresponding to the electrode pad

location of a **-ed wafer, i.e., each.

[0016] In JP,7-7052,A, in order to join anew each cantilever probe formed with the silicon system base material to an insulating-

substrate front face different from it, the manufacture yield fell, and there was a problem of an ununiformity in the height of the probe

of further each.

[001 7] Although it is indicated by JP,9-243663,A that the diaphragm section formed in the silicon substrate along with distortion of a

**-ed wafer deforms using an elastomer (elastic material), by this method, dispersion in the thickness of a diaphragm is not taken into

consideration, and when a diaphragm with dispersion in a wave or thickness is made to deform, control of the height of a contact probe

cannot be performed. Therefore, since the depth direction of the pad for electrical-characteristics measurement of a **-ed wafer is

uncontrollable, when thrust is insufficient, the part which does not contact the pad section for electrical-characteristics measurement
of a **-ed wafer comes out. Moreover, when thrust was put too much, it sank into the pad section for electrical-characteristics

measurement of a **-ed wafer deeply, and there was a problem which destroys a **-ed wafer.

[0018] Moreover, since wiring for the electrical installation of the tip of a probe and external check system is formed in the same front

face as the probe forming face in a substrate for which the above-mentioned probe structure, It does not obtain, all external

connection terminals — the near periphery of a base material — concentrating — not forming — It was difficult to limit the field of this

external connection terminal which can be formed, and to connect many probes with the exterior electrically, for example, large field

coincidence inspection of inspecting all the electrode pads of a **-ed wafer collectively was difficult.

[001 9] The purpose of this invention solves many troubles described until now, enables large field coincidence inspection which says

that all the electrode pads of a **-ed wafer carry out package inspection in electrical-characteristics inspection of a semiconductor

device, raises the manufacture yield by it, reduces a manufacturing cost, is cheap and is to obtain the semiconductor device which has

high-reliability.

[Translation done.]
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MEANS

[Means for Solving the Problem] It can attain by establishing the device which presses the probe or the probe periphery of the device

which presses or fixes the **-ed wafer with which a semiconductor device and test equipment were contacted directly, the beam
structure or the diaphragm structure where of a probe could change with thrust to the substrate with which the probe was formed in

the approach of inspecting a semiconductor device was formed, connecting electrically, and the electrode pad of a checking

semiconductor device was formed in order to attain the above-mentioned purpose, or said substrate. Moreover, it is good to use silicon-

for the substrate with which the above-mentioned probe was formed, to constitute a probe from silicon, metals, or those composites,

and to use the structure currently wired at the rear-face side of a probe formation substrate with wiring using a conductive ingredient

through an insulating material. Moreover, it is possible by having the flat-surface section in the point of this probe to form probe height

in homogeneity with high precision moreover.

[0021] The structure which the structure of the probe formed in the doubly-supported beam which became independent separately was

desirable, formed the probe in the longitudinal plane of symmetry, and formed the beam in the fylfot type configuration for the

perimeter may be used. Anisotropic etching or dry etching is used for processing of the structure including these beams. By using ICP-

RIE (InductivelyCoupled Plasma-Reactive Ion Etching) equipment for the above-mentioned dry etching, it is possible to form spacing of

a beam and a beam narrowly, and it can respond also to ** pitch-ization of a device.

[0022] Wiring uses anisotropic etching or dry etching for an inspection wafer, makes this substrate penetrate and uses the approach of

wiring electrically the probe forming face and rear face of this substrate using a spatter, vacuum evaporationo, or plating. Moreover, the

through tube of an inspection wafer has the good method formed using dry etching. Furthermore, the semiconductor device or

electronic parts inspected using above-mentioned structure and an above-mentioned approach is very cheap, and can be offered.

[0023]

[Embodiment of the Invention] Hereafter, the example of this invention is explained using a drawing. Drawing 1 is the sectional view

showing the 1 actual example of the structure of the inspection wafer of the semi-conductor test equipment by this invention.

[0024] The inspection wafer 11 consists of the doubly-supported beam or a diaphragm 12 (a diaphragm explains henceforth), a probe

13, and a through tube 14i The probe 13 is formed in the diaphragm 12 section, and the dozens of micrometers probe 13 is projected

from several micrometers from the base of the inspection wafer 11. Same number individual formation of the through tube 14 is carried

out with the probe 13, and the whole surface of the inspection wafer 11 is covered with the silicon oxide film 15. A probe 13 and wiring

16 are formed on the silicon oxide film 15. Wiring 16 is formed even to the secondary electrode pad 17 formed in the opposite side side

of the inspection wafer 1 1 through each through tube 14 from each probe 13.

[0025] Drawing 2 is the sectional view showing one example of the structure of the semi-conductor test equipment by this invention.

[0026] Vacuum adsorption of the **-ed wafer 21 is carried out in the direction of XYZtheta which is not illustrated at the movable

wafer fixed stage 22. The wafer fixed stage 22 can carry out alignment of the probe 13 formed in the inspection wafer 1 1 explained by

drawing 1 , and the primary lateral electrode pad 23 formed in the **-ed wafer 21 with high precision, and can be connected.

[0027] In order to connect electrically to the press device support substrate 24 the secondary electrode pad 17 and external terminal

which were formed in the inspection wafer 11, the connection terminal and the internal wiring 26 which are called the POGO. pin 25

generally [ elastic structure ] are formed. It is fixed, after the press device support substrate 24 and the inspection wafer 1 1 carry out

alignment of the POGO pin 25 and the secondary electrode pad 23 and connect. Next, it presses against the **-ed wafer 21 which

adsorbed the inspection wafer 1 1 fixed to the press device support substrate 24 on the wafer fixed stage 22.

[0028] By this, the primary lateral electrode pad 23 and a probe 13 contact, a diaphragm 12 deforms, a fixed load is applied between a

probe 13 and the primary lateral electrode pad 23, and a uniform electrical-characteristics inspection is attained in all probes. In

addition, although the configuration which equips the wafer fixed stage 22 with the migration device of the direction of XYZtheta here

explained, a migration device may be added to both the press device support substrate 24, or the wafer fixed stage 22 and the press

device support substrate 24.

[0029] Although the external electrode was connected with the secondary electrode pad 17 formed in the inspection wafer 1 1 using the

POGO pin 25 in the above-mentioned explanation, it is good also as structure using the solder bump as substitution of the POGO pin

25.

[0030] Drawing 3 js the sectional view of the structure which added the press device to the semi-conductor test equipment explained

by drawing_2 further.

[0031] When thrust sufficient by the POGO pin 25 or just the solder bump for a diaphragm 12 is not added, in order to press other

parts to diaphragm 12 pan, elastomers 41 and 42 are formed. However, an elastomer 41 and the elastic structures other than 42 may
be prepared. In addition, in drawing 2 and drawing 3 , the silicon oxide film 15 which covers the whole surface of the inspection wafer 1

1

is omitted.

[0032] Drawing 4 is the sectional view showing the processing process of the inspection wafer of this invention.

[0033] (a) It is better to make the silicon wafer 1 1 used as a substrate into 600 micrometers in the diameter of 8 inches, and thickness,

and to use the thing of the shape of the **-ed wafer 21 and isomorphism. Thereby, reduction of a manufacturing cost and space-

saving-ization of test equipment can be attained. For example, when the **-ed wafer 21 is the diameter of 8 inches, the inspection

wafer 1 1 also has the good diameter of 8 inches.
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[0034] (b) Form the silicon oxide film 15 with a thickness of 0.7 micrometers in the front face of a silicon wafer 11. Then, the pattern

for silicon etching is formed according to a photolithography process. That is, by applying a photoresist to the front face of the silicon

oxide film 15, and using and etching [ expose, develop and ] the photo mask describing a pattern, the silicon oxide film 15 is removed
partially and the pattern which has an opening part is formed. Next, a potassium-hydroxide water solution performs anisotropic etching

35 80-degree C%, a silicon wafer 1 1 is made to eat away from opening of a silicon oxide pattern, and the probe 13 with a height of 50

micrometers is formed.

[0035] Here, although the silicon oxide film 15 was used for the pattern for etching a silicon wafer 1 1, a silicon nitride film may be used

instead. Moreover, although the potassium-hydroxide water solution was used for the etching reagent of a silicon wafer 11, the other

anisotropy etching reagent, for example, tetramethylammonium hydroxide, an ethylenediamine pyrocatechol, a hydrazine, etc. may be

used.

[0036] (c) Remove a silicon oxide film pattern and form 1 micrometer of silicon oxide film 15 all over a silicon wafer 1 1 again. The

pattern for silicon etching is formed according to a photolithography process like (b), and the diaphragm 12 with 100 micrometers [ in

thickness ] and a die length of 2mm is formed by anisotropic etching.

[0037] (d) Remove a silicon oxide film pattern and form the silicon oxide film 15 all over a silicon wafer 1 1. The pattern for silicon

etching is formed according to a photolithography process, and a through tube 14 is formed with RIE (Reacrive Ion Etching) equipment.

The through tube 14 at this time is 100 micrometers in diameter. However, the magnitude of a through tube is good also in magnitude

other than this, if several electrode pad minutes can be formed into the magnitude of each semiconductor chip.

[0038] (e) Remove a silicon oxide film pattern and form 0.5 micrometers of silicon oxide film 15 all over a silicon wafer 1 1. Since this

silicon oxide film 15 is what prevents a short circuit inside [ of the current which flows the wiring 16 which connects a probe 13 and the

secondary electrode pad 1 7 ] an inspection wafer, it may be formed by thickness other than this. Moreover, if it does not fuse not

above the silicon oxide film but above 150 degrees C, other insulator layers may be formed.

[0039] (f) Use a sputtering system all over a silicon wafer 1 1 according to a photolithography process after forming a photoresist

pattern in the front face of the silicon oxide film 15, form 0.1 micrometers of chromium film first, and form 1 micrometer of nickel film

continuously. Then, the chromium film and nickel film on a photoresist and a photoresist are removed using the lift-off method, and

wiring 1 6 and the secondary electrode pad 1 7 are formed.

[0040] The membrane formation equipment of wiring 16 and the secondary electrode pad 17 may use not only a sputtering system but

vacuum evaporation© equipment, and CVD (Chemical Vapor Deposition) equipment. Moreover, the formation approach of wiring 16 and

the secondary electrode pad 1 7 may form an insulator layer not only all over the lift-off method but all over the inspection wafer 11,

and may form it in the whole surface by etching at a photolithography process after forming the thin film for wiring further. In addition,

the dry etching or whichever using the wet etching which used the etching reagent, or an ion milling system is sufficient as etching at

this time. Furthermore, a wiring material may not be fused above 150 degrees C, but may have conductivity, and the ingredient in which

thin film formation is possible, for example, gold, copper, platinum, titanium, cobalt, molybdenum, a tungsten, etc. are sufficient as it.

[0041] Drawing 5 js the side elevation and top view showing the configuration of the probe by this invention.

[0042] (a) is the probe 1 3 formed in the diaphragm 1 2 in anisotropy wet etching. Anisotropy wet etching is the processing approach

using an etch rate changing with differences in the crystal face of silicon in an alkali system etching reagent. For this reason, in the

case of the silicon wafer of a field (100), the probe 13 of the shape of a pyramid surrounded in the field (100) and the field (1 1 1) is

formed.

[0043] (b) shows the probe in the condition that etching advanced further from (a). (100) In ** (100) which a field, a field (100) and

(100) a field, and a field (111) intersect mutually, many crystal faces have appeared besides the field and (111) the field. For this reason,

it becomes the configuration in which the crystal face where a dirty rate is quicker than the field (100) and field (1 1 1) of a field (1 10), a

field (31 1), etc. appears.

[0044] (c) is the probe which formed mask patterns, such as silicon oxide, in the front face of a diaphragm 1 2, and the cylindrical point,

the silicon wafer was made to incline, performed dry etching with the ion milling system etc. further, and was formed in the shape of a

cone, after forming a projection in the shape of a cylinder by dry etching, such as an RIE system. It is better to perform dry etching,

making the silicon wafer made to incline rotate and revolve around the sun at this time.

[0045] (d) is the probe formed in the shape of [ of the same path as a point ] a cylinder by dry etching, such as an RIE system, (e) And
(f) is a probe by compound etching with anisotropy wet etching and dry etching, (e) is the combination of (a) and (d) and (f) is the

combination of (c) and (d). Thus, although there is especially no limit in the configuration of a probe 13, since the area of the probe 13

which touches a diaphragm 12 by the approach of (c) from (a) as compared with the point area of a probe 13 is large when the height of

a probe 13 is decided, the pitch between probes cannot not much be narrowed.

[0046] Although a configuration like (f) is good from (d) when the pitch between probes is narrow, it is inferior to the configuration of (c)

from (a) in reinforcement. Therefore, it is better to determine the configuration of a probe 13, taking into consideration the pitch of a

primary lateral electrode pad, thrust, a beam or the amount of deflections of a diaphragm, probe height, etc.

[0047] It is good to, form in the probe 13 of (f) from (a) the flat part which is not etched into the part in contact with the primary lateral

electrode at a tip at the time of formation of a probe 1 3 on the other hand. Formation of the configuration where it sharpened without

preparing a flat part at the tip of a probe 1 3 by anisotropy wet etching will extinguish a mask at the moment of sharpening. Although it

is anisotropy wet etching, unless etching solution temperature etc. is managed to a precision, since dispersion by several% of etching

arises, within a silicon wafer, the height of the point of a probe 13 will become an ununiformity.

[0048] However, if a flat part is formed at the tip of a probe 13, the height of a probe 13 will become homogeneity. For this reason,

when the probe 13 of the inspection wafer 11 is connected with the primary lateral electrode pad 23 of the **-ed wafer 21, the amount
of displacement of all the diaphragms 12 of the inspection wafer 1 1 becomes fixed. Therefore, since the load of all the probes 13 of the

inspection wafer 1 1 becomes fixed, a uniform and highly precise inspection is attained to all the primary lateral electrode pads 23 of the

**-ed wafer 21. In addition, the polygon of a square and not only a round shape but others is sufficient as the configuration of the flat

part 61 at the tip of a probe 1 3.

[0049] Drawing 6 is the array of the primary lateral electrode pad formed in a semiconductor chip.

[0050] It can divide roughly into a pad array at that to which the electrode pad 74 was located in a line with (a) (b) Lord in the shape of

a straight line like a microcomputer at the periphery of a semiconductor chip 73 with that with which the electrode pad 72 was mainly

located in a line in the shape of about 1 straight line along with the center line of a semiconductor chip 71 like DRAM (read-only
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storage element), (a) And the dimension of the electrode pads 72 and 73 of each [ (b) ] is hundreds of micrometer angle from dozens of

micrometer angle, and the pitch between pads is also dozens of micrometers to hundreds of micrometers.

[0051] Drawing 7 is the top view showing the structure of the beam by this invention, or a diaphragm.

[0052] (a), (b), and (c) are the objects for semiconductor chips located in a line with the core in the shape of a straight line, (a) is the

doubly-supported beam structure by this invention. The probe 13 is formed the piece every to each of the doubly-supported beam 12

Formed in the inspection wafer 11. Although the pitch between probes is made to counter the pitch between primary lateral electrode

pads, a beam width, beam length, and beam thickness consider as this dimension with all probes, and fix the load concerning a probe.

[0053] (b) is the diaphragm structure by this invention. A slit 81 is formed in the direction in which a probe 13 is located in a line, and

the load which makes the amount of deflections of a diaphragm 12 homogeneity, and is applied to each probe 13 is fixed. It is effective,

when the pitch between pads of a primary lateral electrode is narrow, or when a probe load wants to increase in doubly-supported

beam structure and this tooth space.

[0054] (c) is the structure which formed the slit 81 in the four directions. The probe load is effective to decrease although the pitch

between pads of a primary lateral electrode cannot form a doubly-supported beam narrowly, (d), (e), and (f) are the objects for

semiconductor chips located in a line with the periphery in the shape of a straight line, and (d) is [ (f of (e) of (a)) of (b) ] the application

of (c). Especially (f) forms in a fylfot type the doubly-supported beam 12 which connects the core where the probe 13 has been

arranged, and a periphery, and has the structure of increasing the amount of displacement of a probe 1 3. If it is made structure which

lengthens beam length, such as for example, not only a fylfot type but the eddy coil former, the amount of displacement of a probe can

be increased further.
(

[0055] Drawing 8 is the sectional view and top view showing the structure of the doubly-supported beam by this invention.

[0056] By the isotropic etching using the mixed liquor of the dry etching or the fluoric acid-nitric-acid-acetic acid using an RIE system

etc., by forming a radius of circle in the root parts 91 and 92 of a doubly-supported beam 12, the rigidity of a doubly-supported beam
12 and endurance can be increased, and the dependability in repeat inspection can be raised. It is an effective means also in not only a

doubly-supported beam but a diaphragm, or a cantilever to form a radius of circle.

[0057] Drawing 9 is the top view and sectional view showing the configuration of the through tube by the etching approach. Both (a) (b)

and (c) are formed so that a d= 1 00-micrometer through tube shall be formed in the silicon wafer of a field (X= 2mm, Y= 2mm, and Z=

600 micrometers) (100), and a through tube may not lap with it mutually, and spacing of L= 100 micrometers may be opened and it may
stand in a line.

[0058] (a) forms a through tube 102 from one side of a silicon wafer 101 by anisotropy wet etching. The through tube 102 of the shape

of a reverse square drill surrounded by four fields (111) 103 which have about 54.7-degree slant face in anisotropy wet etching is

formed. At this time, it is set to D1=2 Z/tan54.7 degree+d=949micrometer and P1=D1+L=1049micrometer, and only four through tubes

102 can be formed in the **2mm silicon wafer 101.

[0059] (b) is what formed the through tube 104 from the both sides of a silicon wafer 101 by anisotropy wet etching, and is carrying out

the configuration of the shape of a hard drum which connected the reverse square drill-like through tube, this time — D2=Z/tan54.7"+
— d= 524 micrometers and P2=D2+L=624micrometer — becoming — the **2mm silicon wafer 101 — nine pieces — it can form

through tube 1 04.

[0060] Change does not have (a) and (b) in the quantity which can form the dimension of through tubes 102 and 104d in the **2mm
silicon wafer 101 in the place made small, and they have a working limit in anisotropy wet etching.

[0061] On the other hand, (c) forms a through tube 105 in a silicon wafer 101 by dry etching, such as an RIE system. A through tube

105 serves as a mask pattern in an almost perpendicular isomorphism-like configuration mostly for dry etching. For this reason, it is set

to D3=d=100micrometer and P3=D3+L=200micrometer, and 100 through tubes 105 will be formed in the **2mm silicon wafer 101.

[0062] Moreover, the working limit of an RIE system may be expressed with an aspect ratio (processing depth / processing width of

face). Especially the aspect ratio in the case of an ICP-RIE system is called 15 to 20. When processing the silicon wafer 101 with a

thickness of 600 micrometers from one side, the minimum processing dimension of a through tube 105 is set to 30 to 40 micrometers.

Furthermore, when processing it from both sides, the minimum processing dimension of a through tube 105 is set to 15 to 20

micrometers. Therefore, thousands of pieces can be formed in the **2mm silicon wafer 101. Therefore, right above each semiconductor

chip, the through tube of the electrode pad formed in each semiconductor chip and the same number can be formed. Wiring can be

shortened by this and wiring resistance can also be reduced.

[0063] Drawing 10 is the perspective view showing the **-ed wafer and the whole inspection wafer outline by this invention. Hundreds

of semiconductor chips 1 1 1 are formed in the **-ed wafer 21, and 100 and dozens of electrode pads 23 are formed in each

semiconductor chip 1 1 1 from dozens of pieces. Moreover, the doubly-supported beam or the diaphragm 12 is formed in the inspection

wafer 1 1 the semiconductor chip 1 1 1 of the **-ed wafer 21, the same number, or more than it, the electrode pad 23 formed in the

semiconductor chip 1 1 1 at each doubly-supported beam or diaphragm 1 2 is countered, and the probe is formed. Furthermore, a through

tube 14 is formed around each doubly-supported beam or a diaphragm 12 at the inspection wafer 1 1, and wiring from each probe is

taken out from a through tube 14.

[0064] Drawing 1

1

is the sectional view showing the structure of the burn-in checking pack by this invention. The doubly-supported

beam 12 or diaphragm 12 with easy deformation for the inspection wafer 1 1 is formed, and the probe 13 is formed in the doubly-

supported beam 12 or the diaphragm 12. An inspection wafer is formed in a **-ed wafer, the same size, or the size not more than it

through the processing process explained by drawing 5 . Moreover, it is also possible to cut and combine the inspection wafer of 6

inches of diameters to the **-ed wafer of 8 inches of diameters, and to, carry out package inspection of the **-ed wafer of 8 inches of

diameters for example. This is a thing in consideration of the yield etc., for example, even when some inspection wafers are damaged, it

is possible to reduce a manufacturing cost by exchanging easily.

[0065] Moreover, by burn-in inspection, in order to perform electric measurement of long duration at the elevated temperature of 1 50-

degree-C order, a location gap of the probe by thermal expansion etc. is not generated by using for the inspection wafer 1 1 the silicon

which is the same quality of the material as the **-ed wafer 21. The **-ed wafer 21 is being fixed to the wafer fixed stage 22 by the

vacuum chuck. Moreover, the inspection wafer 1 1 is fixed to the press device support substrate 24. It can move in the direction of

XYZtheta and, thereby, the **-ed wafer 21 and the inspection wafer 1 1 can carry out alignment of the wafer fixed stage 22 with high

precision. The whole is fixed in the burn-in checking pack 121 after alignment. The quality of the material of the burn-in checking pack

121 has small heat deformation above 150 degrees C, and what has a small coefficient-of^thermal-expansion difference with silicon,
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such as alumimium nitride and Invar, is good.

[0066] However, the terminal 122 for taking out the wiring 26 for electric measurement with the electrode pad 23 formed in the **-ed
wafer 21 and the probe 13 formed in the inspection wafer 1 1 is formed in the burn-in checking pack 121. Generally, although it is

necessary to connect the probe formed in all tens of thousands of electrode pads formed in hundreds of chips formed in the **-ed
wafer in burn-in inspection at the inspection wafer, electric measurement can be easily performed by using the burn-in checking pack

of this invention.

[0067] Drawing 12 is the sectional view showing the outline of the peripheral device of the burn-in checking pack by this invention. A
thermostat 132 is in burn-in test equipment 131, and two or more burn-in checking packs 121 are arranged in the thermostat 132.

Temperature management of a thermostat 1 32 is controlled by the temperature controller 1 33. The wiring 1 34 of tens of thousands of

has led to the burn-in checking pack 121, and it connects with the circuit tester circuit 136 through the high-speed switching circuit

135. The high-speed switching circuit 135 is for changing wiring 134, and can decrease in number the number of input wiring of the

circuit tester circuit 136.

[0068] Moreover, since said high-speed switching circuit 135 is a product made from silicon, it makes a high-speed switching circuit to

the inspection wafer 1 1 in the burn-in checking pack 121, and can also make it the structure where wiring from the burn-in checking

pack 121 was decreased sharply.

[0069] The technique of this burn-in checking pack can be applied also to probing test equipment. For this reason, it can inspect on

wafer level and cost reduction by shortening of inspection time amount can be planned. Moreover, it not only forms only each

semiconductor chip 1 1 1 and same number which were formed in the **-ed wafer 21 formed in the inspection wafer 11, but more than it

is sufficient. Even when it becomes impossible for the probe 1 3 formed in the inspection wafer 1 1 to use it by a life etc. by this, **-ed

wafer package inspection is again attained only by changing the location of the inspection wafer 1 1 and the **-ed wafer 21.

[0070] Above this inventions were applied to probing test equipment and burn-in test equipment, and the result of 0.5ohms or less and

the test frequency of 200MHz or more in the contact resistance of the wiring 16 of an inspection wafer was obtained. Moreover, the life

of the probe 13 at that time was 300,000 times or more. Moreover, since this invention can ensure inspection of the electrode pad of a

**-ed wafer, it can be used for the electrode for LSI and the object for detailed pattern drawers, or the connector for connection.

Furthermore, since silicon is used for the probe formation substrate in this invention, it is possible to incorporate or form resistance or

a circuit at the time of said probe formation substrate processing.

[Translation done.]
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* NOTICES *
*

Japan Patent Office is not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original precisely.

2.**** shows the word which can not be translated.

3. In the drawings, any words are not translated.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[Drawing 1] It is the sectional view of the inspection wafer about one example of this invention.

[Drawing 2] It is the sectional view of the inspection object structure about one example of this invention.

[Drawing 3] It is the sectional view of the inspection object structure about other one example of this invention.

[Drawing 4] It is the sectional view of the inspection wafer processing process about one example of this invention.

[Drawing 5] It is the side elevation and top view of a probe about one example of this invention.

[Drawing 6] It is the top view showing the array of the electrode pad of a semiconductor chip.

[Drawing 7] It is the top view showing the beam and diaphragm about one example of this invention.

[Drawing 8] It is the sectional view and top view about one example of this invention.

[Drawing 9] It is the top view and sectional view about one example of this invention.

[Drawing 10] It is a perspective view about one example of this invention.

[Drawing 11] It is a sectional view about one example of this invention.

[Drawing 1 2] It is a sectional view about one example of this invention.

[Drawing 1 3] It is a sectional view about the conventional technique.

[Drawing 1 4] It is a sectional view about other conventional techniques.

[** of a sign]

11 — An inspection wafer, 12 — A doubly-supported beam or a diaphragm, 13 — Probe, 14 [ — Secondary electrode pad, ] — A
through tube, 15 — An insulator layer, 16 — Wiring, 1 7 21 — A **-ed wafer, 22 — A wafer fixed stage, 23 — Primary lateral electrode

pad, 24 [ — Solder ball, ] — A press device support substrate, 25 — A POGO pin, 26 — Internal wiring, 31 41 42 [ — Electrode pad, ]

— An elastomer, 61 — A flat part, 71 — A semiconductor chip, 72 73 [ — Radius of circle, ] — A semiconductor chip, 74 — An
electrode pad, 81 — 91 A slit, 92 101 — A silicon wafer, 102 — A through tube, 103 — (111) Field, 105 — A through tube, 111 — A
semiconductor device, 121 — Burn-in checking pack, 122 [ — Temperature controller, ] — A terminal, 131 — Burn-in test equipment,

132 — A thermostat, 133 134 [ — The form width of a silicon wafer, Y / — The vertical dimension of a silicon wafer, Z / — The height

dimension of a silicon wafer, P1, P2, P3 / — The pitch between through tubes, d, D1, D2, D3 / — Through tube aperture width, L / —
Through tube spacing. ] — Wiring, 135 — A high-speed switching circuit, 136 — A circuit tester circuit, X

[Translation done.]
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